PubMed medline query 



http://www.ncbi.nlm.nih.gov/htbm-po 



PubMed 



PubMed QUERY 



Other Formats: [^Citation ff MEDLINE g 
Links: Related Articles _J 



Order this document 



Jpn J Pharmacol 1996 Dec;72(4):355-364 




New algorithms for real-time, 24 hr continuous and 
noise-adjusted power spectral analysis of heart rate and blood 
pressure fluctuations in conscious rats. 

Nagai R, Nagata S 

Department of Pharmacology I, Dainippon Pharmaceutical Co., Ltd., Osaka, Japan. 

The effective combination of C+2 and assembler could realize real-time power spectral analysis of various 
fluctuation indexes simultaneously. The blood pressure (BP) waveform indexes (Wis) analyzed 
simultaneously were heart rate (HR), systolic blood pressure (SBP), mean blood pressure (MB?) and 
diastolic blood pressure (DBP). Power amplitudes (very low frequency, VLFamp; low frequency, LFamp; 
and high frequency, HFamp) were evaluated by accurate BP waveform recognition, accurate automatic 
rejection of outliers, baseline adjustment in periodograms and digital filtering of each amplitude. In the in 
vivo experiments, the amplitudes were changed in a dose-dependent manner by methylatropine 
(HR- VLFamp, HR-LFamp and HR-HFamp), phentolamine (HR-LFamp, SBP-VLFamp, SBP-LFamp and 
SBP-HFamp) and propranolol (HR-LFamp and SBP-LFamp). The absolute correlation coefficients of the 
amplitude and the change in each parameter were more than 0.96. In conclusion, this real-time, 
noise-adjusted power spectral analysis system for investigating HR and BP fluctuations enabled us to 
accurately evaluate autonomic nerve activity in conscious rats. Moreover, unlike other systems, this 
system was able to detect the biphasic changes in SBP-HFamps caused by phentolamine. 
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JAutonNerv Syst 1996 Aug 27;60(l-2):43-48 

Assessment of autonomic nervous function by power spectral 
analysis of heart rate variability in the horse. 

Kuwahara M, Hashimoto S, Ishii K, Yagi Y, Hada T, Hiraga A, Kai M, Kubo K, Oki H, Tsubone 
H, Sugano S 

Department of Comparative Pathophysiology, Graduate School of Agriculture and Life Sciences, 
University of Tokyo, Japan. 

We studied power spectral analysis of heart rate (HR) variability in the horse, with the hypothesis that the 
quantitative information provided by the spectral analysis of HR variability reflects the interaction 
between sympathetic and parasympathetic regulatory activities. For this purpose, electrocardiogram, 
blood pressure (BP) and respiratory (Resp) waveform were simultaneously recorded from Thoroughbred 
horses (3-5 years old) and analyzed by power spectrum. There were two major spectral components at 
low-frequency (LF) and high-frequency (HF) bands for HR variability. The peak of Resp variability 
clearly occurred at the HF range. In contrast to Resp variability, the power spectra of BP variability 
occurred at lower frequencies. The maximum coherence between HR and Resp variabilities and HR and 
BP variabilities occurred at approximately 0.15 and approximately 0.03 Hz, respectively. These 
relationships were similar to the ensemble spectra. On the basis of these data, we have defined two 
frequency bands of interest: LF (0.01-0.07 Hz) and HF (0.07-0.6 Hz). Therefore, we believe that power 
spectral analysis of HR variability provides a very powerful technique for assessing autonomic nervous 
activity in the horse. 
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Heart Rate Is a Marker of Amiodarone Mortality Reduction in Severe Heart Failure 

(Journal Of The American College Of Cardiology, Vol: 29, Issue: 6) 

o GESICA-GEMA Investigators, ; Nul, D.R.; Doval, H.C.; Grancelli, H.O.; Varini, 
S.D.; Soifer, S.; Perrone, S.V.; Prieto, N; Scapin, O. , pp. 1199-1205 , PDF 
fa pprox. 410.21^ 
Score: 100 , Date: May 1997 11 

Heart Rate Variability in Isolated Rabbit Heart (Journal Of The American College Of 
Cardiology, Vol: 27, Issue: 2) 

o Frey, B.; Heger, G.; Kriegler, B.; Kos, T.; Mayer, C; Steurer, G.u.@@@@.n. , pp. 

94A , PDF fapprox. 58.6KB') 

Score: 88 , Date: Feb 1996 ffi 

Temporal relationship between dynamic heart rate variability and 
electroencephalographic activity during sleep in man (Neuroscience Letters, Vol: 229, 
Issue: 3) 

o Otzenberger, H.; Simon, C; Gronfier, C; Brandenberger, G. , pp. 173-176 , PDF 
fa pprox. 234AKB) 
Score: 86 , Date: 4 Jul 1997 @ 

Temporal relationship between dynamic heart rate variability and 
electroencephalographic activity during sleep in man (Neuroscience Letters, Vol: 229, 
Issue: 3) 

o Otzenberger, H.; Simon, C; Gronfier, C; Brandenberger, G. , pp. 173-176 , PDF 
fa pprox. 234.4KB^ 
Score: 86 , Date: 4 Jul 1997 lit 

Normal Pregnancy Is Associated With Reduced Heart Rate Variability {Journal Of 
The American College Of Cardiology, Vol: 27, Issue: 2) 

o Hagley, M.T.; Stein, P.K.; Cole, P.L.; Kleiger, R.E. , pp. 95A , PDF fapp rox. 
58.6m 
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Ultra Low Frequency Power Is the Only Power Spectral Measure Not Confounded 
by Physical Fitness (Journal Of The American College Of Cardiology, Vol: 27, Issue: 2) 
o Goldsmith, R.L.; Bloomfield, D.M.; Steinman, R.C.; Bigger, J.T. , pp. 95A , PDF 

(a pprox. 58.6KB*) 

Score: 69 , Date: Feb 1996 11 

Does Digoxin Provide Additional Hemodynamic and Autonomic Benefit at Higher 
Doses in Patients With Mild to Moderate Heart Failure and Normal Sinus Rhythm? 

(Journal Of The American College Of Cardiology, Vol: 29, Issue: 6) 

o Slatton, MX.; Irani, W.N.; Hall, S.A.; Marcoux, L.G.; Page, R.L.; Grayburn, P.A.; 
Eichhora, E.J. , pp. 1206-1213 , PDF (approx. 468.8KB) 
Score: 66 , Date: May 1997 Q 

Relationship Between Cardiac Autonomic Function and Symptomatic State in 
Patients With Syndrome X (Journal Of The American College Of Cardiology, Vol: 27, 
Issue: 2) 

o Lanza, G.A.; Pasceri, V.; Colonna, G; Pedrotti, P.; Crea, F.; Maseri, A. , pp. 95A , 
PDF (approx. 58.6KB) 
Score: 66 , Date: Feb 1996 @ 

Autonomic Components of Poincare Plots of Heart Rate Variability (Journal Of The 
American College Of Cardiology, Vol: 27, Issue: 2) 

o Nearing, B.D.; Kovach, J.A.; Verrier, R.L. , pp. 358A , PDF (approx. 58.6KB) 
Score: 66 , Date: Feb 1996 S 

Autonomic cardiovascular control in pregnancy (European Journal Of Obstetrics & 
Gynecology And Reproductive Biology, Vol: 64, Issue: 1) 

o Ekholm, E.M.K.; Erkkola, R.U. , pp. 29-36 , PDF (approx. 468.8KB) 
Score: 65 , Date: Jan 1996 @ 

Paclitaxel Changes Sympathetic Control of Blood Pressure (European Journal Of 
Cancer Part A, Vol: 33, Issue: 9) 

o Ekholm, E.; Rantanen, V.; Antila, K.; Salminen, E. , pp. 1419-1424 , PDF (approx. 
351.6KB) 

Score: 64 , Date: Aug 1997 tt 

Assessing Baroreflex Sensitivity in Post-Mvocardial Infarction Patients; Comparison 
of Spectral and Phenylephrine Techniques - a pilot study before and after heart 
transplantation (Journal Of The American College Of Cardiology, Vol: 31, Issue: 2) 
o Maestri, R.; Pinna, G.D.; Mortara, A.; La Rovere, M.T.; Tavazzi, L. , pp. 344-351 , 
PDF (approx. 468.8KB) 
Score: 63 , Date: Feb 1998 S 

Does Exogenous Melatonin Influence Sympathetic Hyperactivity in Heart Failure? 
A Placebo Controlled Clinical Trial (Journal Of The American College Of Cardiology, 
Vol: 31, Issue: 21001) 

o Malik, F.S.; Mehra, M R; Ventura, H.O.; Ali, A.; Smart, F.W.; Stapleton, D.D.; 
Pagani, M.; Milani, R.V. , pp. 250A , PDF (approx. 58.6KB) 
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Score: 83 , Date: Feb 1996 © 

Comparative study of toborinone (OPC-18790) and milrinone on energy metabolism 
in microembolized guinea pig hearts (Life Sciences Including Pharmacology Letters, 
Vol: 61, Issue: 23) 

o Ishikawa, M.; Koga, K.; Fujiki, H.; Mori, T.; Yabuuchi, Y. , pp. 2351-2358 , PDF 
(a pprox. 468. 8KB) 
Score: 79 , Date: 31 Oct 1997 tt 

Relationship Between Measures of Heart Rate Complexity and Maximal Exercise 
Capacity (Journal Of The American College Of Cardiology, Vol: 27, Issue: 2) 
o Fleisher, L.A.; Krai, B.G.; Becker, L. , pp. 95A , PDF (approx. 58.6KB) 
Score: 78 , Date: Feb 1996 fi 

Heart Rate Variability in Idiopathic Dilated Cardiomyopathy: Characteristics and 
Prognostic Value (Journal Of The American College Of Cardiology, Vol: 30, Issue: 4) 
o Fauchier, L.; Babuty, D.; Cosnay, P.; Autret, M L.; Fauchier, IP. , pp. 1009-1014 , 
PDFfapprox. 351.6KB) 
Score: 76 , Date: Oct 1997 11 

Assessment of Autonomic Nervous System Function in Patients With Behcet's 
Disease by Heart Rate Variability (Journal Of The American College Of Cardiology, 
Vol: 31, Issue: 21001) 

o Aytemir, K.; Batur, M.K.; Aksoyek, S.; Ozcebe, O.; Ozer, N.; Oto, A. , pp. 169A , 
PDF (approx. 58.6KB) 
Score: 76 , Date: Feb 1998 @ 

Electrocardiographic Repolarization During Stress From Awakening on Alarm Call 
- Effects of atenolol (Journal Of The American College Of Cardiology, Vol: 30, Issue: 3) 
o Toivonen, L.; Helenius, K.; Viitasalo, M. , pp. 774-779 , PDFfapprox. 351.6KB) 
Score: 74 , Date: Jul 1997 II 

Cardiac and respiratory patterns during sleep in cocaine-exposed neonates (Early 
Human Development, Vol: 44, Issue: 3) 

o Regalado, M.G.; Schechtman, V.L.; Del Angel, A.P.; Bean, X.D. , pp. 187-200 , 

PDF (approx. 820.3KB) 

Score: 70 , Date: 22 Mar 1996 11 

Heritabilitv of Heart Rate Variability; The Framingham Heart Study (Journal Of 
The American College Of Cardiology, Vol: 31, Issue: 21001) 

o Singh, J.; Larson, M.G.; O'Donnell, C.J.; Tsuji, K; Levy, D. , pp. 169A , PDF 

(a pprox. 58.6KB) 

Score: 70 , Date: Feb 1998 Si 

The effect of verbascoside on cyclic 3(2),?.5(S),?-adenosine monophosphate levels in 
isolated rat heart (European Journal Of Pharmacology, Vol: 305, Issue: 1-3) 

o Pennacchio, M.; Alexander, E.; Syah, Y.M.; Ghisalberti, E.L. , pp. 169-171 , PDF 

(a pprox. 175.8KB) 

Score: 70 , Date: 3 Jun 1996 @ 
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Selective AT-1 Blockade With Losartan Does Not Restore Autonomic Balance in 
Patients With Heart Failure (Journal Of The American College Of Cardiology, Vol: 31, 
Issue: 21001) 

o Binkley, P.F.; Nunziata, E.; Leier, C.V. , pp. 250A , PDF fapprox. 58.6KB) 
Score: 57 , Date: Feb 1998 11 

Left Ventricular Hypertrophy in Hypertensive Patients Is Associated With 
Abnormal Rate Adaptation of OT Interval (Journal Of The American College Of 
Cardiology, Vol: 29, Issue: 4) 

o Singh, MD, DM, J.P.; Johnston, BSc, J.; Sleight, MD, FRCP, FACC, P.; Bird, BSc, 

R.; Ryder, MRCP, DPbil, K,; Hart, DM, FRCP, G. , pp. 778-784 , PDF fapprox. 

410.2 KB) 

Score: 57 , Date: 15 Mar 1997 Si 

Analysis of Holter Data for Indications of Congestive Heart Failure Using 
Continuous Chaotic Modeling (Journal Of The American College Of Cardiology, Vol: 
27, Issue: 2) 

o Cohen, M.E.; Hudson, D.L.; Deedwania, P.C. , pp. 358A , PDF fapprox. 58.6KB) 
Score: 57 , Date: Feb 1996 tt 

Effect of Oxygen on Sleep, Cognitive Function and Sympathetic Activity in Heart 
Failure With Chevne-Stokes Respiration (Journal Of The American College Of 
Cardiology, Vol: 31, Issue: 21001) 

o Staniforth, A.; Kinnear, W.J.M.; Starling, R.; Cowley, A.J. , pp. 250A , PDF 

fa pprox. 58.6KB') 

Score: 57 , Date: Feb 1998 @ 

Heart Rate Variability During Obstructive Sleep Apnea (Journal Of The American 
College Of Cardiology, Vol: 27, Issue: 2) 

o Adamson, P.B.; Ba, L.; Vanoli, E.; Imes, N.K.; Orr, W.C. , pp. 94A , PDF fapprox. 
58.6KB) 

Score: 56 , Date: Feb 1996 11 

A Neural Network Model for Analysis of Prognostic Factors in Congestive Heart 
Failure (Journal Of The American College Of Cardiology, Vol: 27, Issue: 2) 

o Hudson, D.L.; Cohen, M.E.; Kanefield, R.J.; Deedwania, P.C. , pp. 358A , PDF 

fapprox. 58.6KB) 

Score: 56 , Date: Feb 1996 tt 

Short-term Hemodynamic Effects of BQ-123, a Selective Endothelin ET A Receptor 

Antagonist, in Patients With Chronic Heart Failure (Journal Of The American 
College Of Cardiology, Vol: 31, Issue: 21001) 

o Cowburn, P.J.; Morton, J.J.; McArthur, J.D.; MacLean, M.R.; Dargie, H.J.; 

McMurray, J.J.V.; Cleland, J.G.F. , pp. 250A , PDF fapprox. 58.6KB) 

Score: 54 , Date: Feb 1998 Q 

High Body Iron Stores Predisposes to Early Carotid Atherosclerotic Changes in 



4 of 8 



6/5/98 2:11 PM 



Search Results http://ptas2. uspto.gov: 80/cgi-bin/search...ract=<^uthor=&Past=&Since=&Max= = 50&Order= : 

t 

B-Thalassemia Maior Patients {Journal Of The American College Of Cardiology, Vol: 
31, Issue: 21001) 

o Kallikazaros, I.E.; Tsioufis, CP.; Malliaros, I.G.; Stratos, C.G.; Stefanadis, C.I.; 
Pitsavos, C.G.; Toutouzas, P.K. , pp. 169A , PDF (approx. 58.6KB) 
Score: 54 , Date: Feb 1998 fi 

Cholinergic and Adrenergic Tones in the Control of Heart Rate in Teleosts. How 
Should Thev be Calculated? - heart rate after antimuscarinic agents in conscious 
dogs ('Comparative Biochemistry And Physiology — Part A : Physiology, Vol: 118, Issue: 

1) 

o Altimiras, J.; Aissaoui, A.; Tort, L.; Axelsson, M. , pp. 131-139 , PDF (approx. 
527.3KB) 

Score: 53 , Date: Sep 1997 11 

Prevalence of Left Ventricular Dysfunction and Valve Disease in a Typical English 
Region (Journal Of The American College Of Cardiology, Vol: 31, Issue: 21001) 
o Davis, R.C.; Hobbs, F.D.R.; McLeod, S.; Marshall, T.; Kenkre, J.E.; Lancashire, 

R.J.; Hare, R; Wosornu, D.; Davies, M.K. , pp. 303A , PDF (approx. 58.6KB) 

Score: 52 , Date: Feb 1998 11 

Spectral Analysis of Heart Rate Variability in Patients With Inappropriate Sinus 
Tachycardia (Journal Of The American College Of Cardiology, Vol: 31, Issue: 21001) 
o Maia, I.G.; Cruz, F.E.S.; Fagundes, M.; Sa, R.; Boghossian, S.; Alves, P. , pp. 
169A-170A , PDF (approx. 58.6KB) 
Score: 51 , Date: Feb 1998 Si 

Diurnal Pattern of OTc Interval; How Long is Prolonged? - Possible Relation to 
Circadian Triggers of Cardiovascular Events (Journal Of The American College Of 
Cardiology, Vol: 27, Issue: 1) 

o Molnar, I; Feng, Z.; Weiss, J.; Ehlert, F.A.; Rosenthal, J.E. , pp. 76-83 , PDF 

(approx. 468.8KB) 

Score: 50 , Date: Jan 1996 @ 

Heart monitoring with high-T c d.c. SQUID (Cryogenics. Vol: 37, Issue: 10) 

o Weidl, R; Brabetz, S.; Klemm, F.; Dorrer, L.; Schmidl, F.; Seidel, P. , pp. 691-693 , 
PDF (approx. 175.8KB) 
Score: 50 , Date: Oct 1997 @ 

Monocusp Valves in the Transannular Patch Repair of Tetralogy of Fallot: Do They 
Make a Difference? (Journal Of The American College Of Cardiology, Vol: 27, Issue: 
2) 

o Cavalle-Garrido, T.; Van Arsdell, G.; McCrindle, B.W.; Boutin, C. , pp. 94A , PDF 
(a pprox. 58.6KB) 
Score: 49 , Date: Feb 1996 ffi 

Fate of the Aorta After Arterial Switch Operation (Journal Of The American College 
Of Cardiology, Vol: 27, Issue: 2) 

o Hutter, P.A.; de Bruyn, D.; Harinck, E.; Meijboom, E.J. , pp. 94A , PDF (approx. 
58.6KB) 
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Score: 48 , Date: Feb 1996 @ 

Carvedilol Reduces Left Ventricular Volumes in Patients With Heart Failure of 
Ischemic Etiology {Journal Of The American College Of Cardiology, Vol: 27, Issue: 2) 
o Doughty, R.; Whalley, G.; MacMahon, S.; Sharpe, N. , pp. 169A-170A , PDF 

(approx. 58.6KB) 

Score: 48 , Date: Feb 1996 fi 

Role of Purkinie Fibers in Induction of Early Afterdepolarizations and Triggered 
Ventricular Tachycardia in Isolted Rabbit Hearts (Journal Of The American College 
Of Cardiology, Vol: 27, Issue: 2) 

o Wu, Y.; Shek, J.; Anderson, M.E.; Lu, T.; Sung, RJ. , pp. 208A , PDF (approx. 
58.6KB) 

Score: 48 , Date: Feb 1996 ® 

Cheyne-Stokes Respiration During Awake Day-Time in Chronic Heart Failure; 
Prognostic Implication (Journal Of The American College Of Cardiology, Vol: 31, 
Issue: 21001) 

o Mortara, A; Pinna, G.D.; Maestri, R; La Rovere, M.T.; Traversi, E.; Opasich, C; 
Sleight, P.; Tavazzi, L. , pp. 249A-250A , PDF (approx. 58.6KB) 
Score: 47 , Date: Feb 1998 fi 

Diurnal Variation of Heart Rate Fractal Dimension in Heart Disease Patients 

(Journal Of The American College Of Cardiology, Vol: 27, Issue: 2) 

o Lampert, R.J.; Denner, A.J.; Sreenivasan, K.R.; Rosenfeld, L.E.; Lee, F.A. , pp. 
95A-96A , PDF (approx. 58.6KB) 
Score: 47 , Date: Feb 1996 ft 

Assessment of Autonomic Function in Patients With Neurally Mediated Syncope 

(Journal Of The American College Of Cardiology, Vol: 27, Issue: 2) 

o Vardas, P.E.; Kochiadakis, G.E.; Orfanakis, A.E.; Rombola, A.T.; Chrysostomakis, 
S.I.; Skalidis, E.I. , pp. 208A , PDF (approx. 58.6KB) 
Score: 47 , Date: Feb 1996 fit 

Transient Sympathovagal Imbalance Triggers (S^Ischemicfa),? Sudden Death in 
Patients Undergoing Electrocardiographic Hotter Monitoring (Journal Of The 
American College Of Cardiology, Vol: 27, Issue: 4) 

o Pozzati, A.; Pancaldi, L.G.; Pinelli, G.; Di Pascuale, G.; Bugiardini, R , pp. 847-852 
, PDF (approx. 351.6KB) 
Score: 46 , Date: 15 Mar 1996 @ 

Spectral analysis of heart rate and blood pressure in Guillain-Barre patients with 
respiratory failure (Journal Of The Neurological Sciences, Vol: 150, Issue: 1) 
o Pfeiffer, G.; Netzer, J. , pp. 39-48 , PDF (approx. 585.9KB) 
Score: 44 , Date: 1 Sep 1997 11 

Spectral analysis of heart rate and blood pressure in Guillain-Barre patients with 
respiratory failure (Journal Of The Neurological Sciences, Vol: 150, Issue: 1) 
o Pfeiffer, G.; Netzer, J. , pp. 39-48 , PDF (approx. 585.9KB) 
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Improved Management of Cardiac Patient Data Integrated From Palmtop and 
Desktop Computers (Journal Of The American College Of Cardiology, Vol: 27, Issue: 
2) 

o Charuzi, Y.; Leonte, G.; Mesnik, M. , pp. 358A , PDF (approx. 58.6KB) 
Score: 43 , Date: Feb 1996 fi 

Spectral solar irradiance before and during a harmattan dust spell (Solar Energy, 
Vol: 57, Issue: 3) 

o Adeyefa, Z.D.; Holmgren, B. , pp. 195-203 , PDF (approx. 527.3KB) 
Score: 43 , Date: Sep 1996 S 

Randomized Trial of a Hospital-Based Exercise Training Program After Acute 
Myocardial Infarction: Cardiac Autonomic Effects (Journal Of The American College 
Of Cardiology, Vol: 29, Issue: 6) 

o Leitch, J.W.; Newling, R.P.; Basta, ML; Inder, K.; Dear, K.; Fletcher, P.J. , pp. 

1263-1268 , PDF (approx. 351.6KB) 

Score: 42 , Date: May 1997 ft 

Assessment of autonomic function in patients with neurallv mediated syncope 

(Journal Of The Neurological Sciences, Vol: 150, Issue: 1001) 

o Kochiadakis, G.; Tsagournisakis, M.; Zouridakis, M.; Kanoupakis, M.; Plaitakis, A.; 
Vardas, P. , pp. S209 , PDF (approx. 58.6KB) 
Score: 41 , Date: Sep 1997© 

Increase of Intracellular Systolic Calcium by Single Pulse Premature Ventricular 
Stimulation (Journal Of The American College Of Cardiology, Vol: 27, Issue: 2) 

o Zaugg, C.E.; Wu, S.T.; Lee, R.J.; Wikman-Coffelt, I; Buser, P.T.; Parmley, W.W. , 

pp. 208A , PDF (approx. 58.6KB) 

Score: 40 , Date: Feb 1996 ft 

Power Spectral Analysis of Short-Term RR Interval and Arterial Blood Pressure 
Oscillations in Lizard (Gallotia galloti): Effects of Parasympathetic Blockade 

(Comparative Biochemistry And Physiology - Part A: Physiology, Vol: 118, Issue: 3) 
o De Vera, L.; Gonzalez, J. , po^ 67 1-678 , PDF (approx. 468.8KB) 
Score: 40 , Date: Nov 1997 M 



Search executed on: Friday, 05-Jun-98 14:00:41 EDT. 

MPS Server, Copyright (C) 1993-1998, FS Consulting Inc. All rights reserved. 

Version: 4.1.3 (Unknown DATE , Unknown _TIME_). 

Search on database: elsevier 

This database contains 267,384,698 words in 173,392 documents. 
There are 9,777,937 unique words and 708 stop words. 
The database was indexed using the plural stemmer 

Your query: 

"heart rate" AND "spectral" 



7 of 8 



6/5/98 2:11 PM 



Search Results 



http://ptas2 ,uspto.gov:80/cgi-bin/search. . .ract=&Author=&Past=&Since=&Max t =50&Order= 



Is equivalent to: 

( heart rate ADJ ) "spectral" AND 

Search for 'heart', stemmed to 'heart* 

'heart' occurs 70,021 times in 12,417 documents 

Search for 'rate', stemmed to 'rate' 
'rate' is a stop word and is not indexed 

Literal search for 'spectral* 

'spectral' occurs 71,599 times in 20,892 documents 

The search found 683 documents. 
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